The potential use of modern mobile devices for medical purposes is huge. Digital mental health tools have mostly tended to use psycho-educational strategies based on treatment orientations developed and validated outside digital health. The aim of this study was to test the availability of our own original app named "Neuro-game" for evaluation of reaction time in different neuropsychiatric patients. Reaction time is strongly related to the executive brain functions. The examined sample comprised of 135 neuropsychiatric patients (with epilepsy, depres-sion, general anxiety, psychosis and ADHD) compared with matched 50 healthy persons. We showed that the average reaction time in neuropsychiatric patients compared with healthy people is not notably different. However, we found significant differences in total hits, total misses and total tries in the performances of ill persons. The crucial differences in obtained scores are confirmed for age and gender issues. The most important differences are found in the number of hits, misses and tries in the group of depressed, followed by psychotic and ADHD patients, while anxious ones showed pretty normal parameters. All tested parameters are remarkably different for the epileptic group vs. healthy people. The T-test for epileptic vs. healthy people showed noteworthy differences for total tries, to-tal misses, and total hits, but the average time reaction did not differ significantly. In comparison with other psychometric assessments, this approach by using mobile phones seemed more practical, available anywhere (not only in medical settings), less time con-suming and quite interesting for all ages.
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ORIGINALLY ADAPTED MOBILE APPLICATION USED FOR NEUROPSYCHIATRIC PATIENTS
Digital technology has rapidly and dramatically shifted humans' interaction with the world and presents an enormous opportunity to develop, test, and widely disseminate effective health behavior change interventions. Smartphones have become integrated into most of the human lives.
It is supposed that about 72 percent of Americans and 43 percent of the global population own a smartphone. Our previous study showed that about 98% of the school population in our country own/use mobile phones. [1] Many studies have shown that the overuse of this tool can have a negative im-pact on posture, eyesight, and hearing, distract especially drivers and pedestri-ans leading to higher rates of car disasters. We showed, additionally, that some hypersensitive reaction due to mobile phones uses should not be neglected. [2, 3] In similar studies researchers showed that excessive or "maladaptive" use of phones may be leading to greater incidences of depression, anxiety and sleep problems in users. In a study of Zahra Babadi-Akashe et al. (2014) [4] there were pre-sented the negative effects of mobile phones uses in a population of students, leading to real addiction. They pointed out that many mobile phone addicts are people with low self-esteem and poor social relationships.
However, modern mobile phones with some upgraded technical characteristics are current-ly ready to be used as additional helpful tools in medicine, especially in the field of mental health. [5] The aim of our study is to present results obtained of originally invented android applica-tion, which we named "neurogame", in testing patients with neuropsychiatric problems. [6, 7] The system is constructed for the assessment of the reaction time related to the atten-tion and concentration in examinees. These psychological functions are directly related to the normal functioning of the executive system in frontal brain regions.
SAMPLE AND METHOD
Our research consisted of two phases: in the first phase we applied "neurogame" in 201 healthy people to obtain some kind of "data base" for parameters related to attention and concentration. Results of this phase are published in [6, 7] . In the second phas, the system was used in the assessment of patients with neuropsychiatric disorders such as: epilepsy, depression, general anxiety, psychosis and ADHD. The samples of evaluated patients com-prised of: (1) 35 subjects with epilepsy, patients at the Neurological Clinic in Skopje, Medical Faculty. Mean age of examinees is 34.87 ± 16.23 years, both genders included. The diagno-sis is made following ICD 10 criteria by a specialized neurologist. All examinees obtained regularly antiepileptic drugs (mono or multidrug included), and were free of seizures mini-mum for one year before this testing. (2) 100 patients with some psychiatric disorders, se-lected by chance at the Psychiatric University Clinic in Skopje. The group with depression comprised of 35 patients, mean age 31.38± 16.95 years; 15 patients with psychosis, mean age 22.16 ± 72 years; group of 20 patients with general anxiety, mean age 24.40 ± 15.79 years and 30 patients with ADHD mean age 9.8 ± 3.5 years. Both genders were included. Diagnosis was made by a specialist psychiatrist using the criteria in DMS-IV. (3) The ob-tained results for patients were compared with matched for age healthy people (N=50), as control.
Prior consent was obtained following the Helsinki declaration (2000).
As it was said previously, our original Android application was used for testing reac-tion time, number of hits, misses and total tries following five levels of the game (very easy, easy, normal, hard and very hard). Every level has duration of 40 sec., each next level being more difficult i.e. the ball moves faster. The client must press the start with the left thumb and as fast as he/she can to press the stop with the right thumb not allowing the ball to pass the median circle.
Obtained results for all examinees are presented in tables and figures. The statistics of the parameter's scores are calculated using Statistic package. Table 1 shows the age of examinees presented in years, standard deviation and number of tested patients by group. Fig. 1 shows mean reaction time in msec. for all examinees. It is clear that the higher scores are obtained by the healthy people, followed by the group with anxiety, epilepsy, and de-pression, while psychotic patients and children with ADHD showed the lowest scores. Still, no statistical significance was obtained for mean reaction time (t h) results.
RESULTS

Figure 1. Mean reaction time (in milliseconds)
for all examinees
One-way ANOVA calculated for all parameters related to the age and gender showed statis-tical significance (p< 0.001) and are presented in Table 2 and 3.   Table 2 . ANOVA for gender vs. parameter's scores tT= total tries; tH= total hits; tM=total misses; th=total time Table 3 . ANOVA for age vs parameter's scores tT= total tries; tH= total hits; tM=total misses; th=total time Correlation between scores obtained by healthy vs. non-healthy examinees is presented in Table 4 and in a scatterplot matrix (Fig. 3) .
It is obvious that significant negative correlation is obtained for total hits (tH) and total time (tT), and negative but not significant for total misses (tM) and total time (th) scores. Student t-test was calculated for obtained scores in all tested parameters between healthy vs non-healthy examinees (Table 5 ) and showed significance for tH, tT and tM, but not for th scores. The last is more visible in Fig. 1 . 
Fig. 3. Scatterplot matrix for scores obtained for healthy vs. non-healthy examinees
DISCUSSION
Searching the most well-known databases related to health (PubMed, PsycINFO, Cochrane, Scopus, Embase and Web of Science) we can find emerging evidence that mobile phones can play an important role in health care delivery, especially in mental health. Generally, in many published articles devoted to mental health and smartphone, it was shown that text messaging was used in a wide range of mental health situations. Especially, messages are used for managing some problems such as substance abuse, schizophrenia, and affective disorders. In this context, four ways were identified in which text messages were used: re-minders, information, supportive messages, and self-monitoring procedures. Berrouiguet S. et al, (2016) [8] showed that text messaging was especially used in the management of chronic conditions, reactive conditions, and preventative strategies for healthy or at-risk in-dividuals.
Psychoinformatics, a relatively new field in medicine encompasses the cooperation between the disciplines of psychology/psychiatry and computer science in handling large data sets derived from heavily used devices, such as smartphones or online social network sites, in order to enlighten a large number of psychological traits, including personality and mood (Montag et al, 2016) . [9] Digital mental health tools have tended to use psychoeduca-tional strategies based on treatment orientations developed and validated outside of digital health.
A pilot study of Mohr et al., (2017) [10] presents a coach-assisted version of a system named "IntelliCare" and evaluates its use and efficacy at reducing symptoms of depression and anxiety. Authors explained "IntelliCare" apps as very interactive, emphasizing the appli-cation of skills through in-app actions, which is different from other known app systems.
Our custom Android application is used for assessing attention, concentration and reaction time in some neuropsychiatric patients: epilepsy, depression, psychosis, general anxiety and ADHD. Reaction time is measured by positive total hits in the 40 second five levels games, using press on the screen of both thumbs of the preferred hand. All examined subjects have diagnosis made in a neuropsychiatric institution following ICD 10 and DMS 4 criteria. All subjects were in remission, but still taking medications. Epileptic patients were free of seizures in the period of one year before the testing.
It is known that attention and concentration are the main functions of the executive brain system. In this context, our Android application indirectly measures the function of the executive system in these patients. In our previous researches, this kind of evaluation we made by QEEG recording, especially by analyses of the ERP's components in the EEG (Pop-Jordanova et al., 2008, 2010; Markovska-Simoska et al., 2011, 2016, 2017) . [11] [12] [13] [14] [15] However, mobile phone application seems more practical, it is less time consuming, and it is portable and interesting for all examinees.
In the future research, we will ameliorate the system including possibilities to record movements, tremor and other characteristics of some neurological disorders.
CONCLUSION
Reaction time together with other measured parameters in "neurogame" is strongly related to attention, concentration and depends on the executive function of the brain.
We showed that the average reaction time in a neuropsychiatric patient compared with healthy people is not significantly different. Still, remarkable differences in total hits, total misses and total tries are found in the group of patients compared to healthy people.
Significant differences in obtained scores are confirmed calculating ANOVA for age and gender issues.
The most important differences are found in the number of hits, misses and tries in the group of depressed, followed by psychotic and ADHD patients, while anxious ones showed pretty normal parameters.
All tested parameters are significantly different for the epileptic group vs. healthy people.
T-test for epileptic vs. healthy people showed notable differences for total tries, total miss-es, and total hits, but for average time reaction did not differ significantly.
In comparison with other psychometric assessment, this approach of using mobile phones seemed more practical, available in different places (not only in medical settings), less time consuming and very interesting for all ages.
Further research in a similar direction is proposed.
